Introduction
• Strong winter winds cause significant sublimation losses and produce critical changes in the snow depth distribution.
• The redistribution of snow impacts the winter energy balance, and the energy and moisture balance during the snowmelt.
• Investigation of snow-wind interaction by remote sensing is a new application of the InSAR technique.
Wave propagation in dielectric media
• The EM phase delay in media is determined by the refractive index (dielectric constant) of the media
• For dry snow,
• Suppose a dry snow layer has a density of 0.3 g cm -3 , n = 1.25. This implies that for vertical incidence, radar path length increases by 25% in snow due to refraction. • For slant incidence, the interferometric phase delay in snow is
• where λ i radar wavelength in vacuum; θ i incidence angle; Ζ s depth of snow cover. Interferometric phase caused by change of snow thickness
• For ERS InSAR, the interferometric phase change due to adding (e.g., snow precipitation) or removing (e.g., wind erosion of snow) snow between two acquisitions is
• Where ∆SWE is the change of snow water equivalent.
• This means that change of snow water equivalent by 3.3 cm will cause 2π difference in the interferometric phase.
Coherence
• Repeat-pass interferometric coherence, as defined by Zebker and Villasenor (1992) , represents the similarity of the signatures between acquisitions.
• Coherence is a good measure of the homogeneity of the temporal change at each pixel neighborhood.
• Coherence value ranges between 0, a total loss of coherence, and 1, indicating a perfect match.
• When there is heterogeneous temporal change of snow water equivalent in the snow pack between two acquisitions, the coherence tends to be low. The coherence is generally high.
Examples of Coherence Variations

Areas of low coherence:
Lakes -active lake ice growth.
River channels, -river ice growth.
Small creeks -deposition of drift snow. 
